Abstract. Aim: The aim was to present jaundice as the first and most remarkable presenting symptom of this extraordinary thyrotoxic crisis (TTC) case. Due to an unusual clinical presentation this case was a diagnostic dilemma and therapeutic challenge. Case report: A 34-year-old male was admitted to the Emergency Department due to fatigue, diarrhea, jaundice and subjective feeling of increased heart rate. Patient had previous history of hyperthyroidism and paroxysmal atrial fibrillation (AF), but he wasn't taking any medication. ECG revealed AF with rapid ventricular response and left ventricular hypertrophy. Laboratory findings spoke in favor of hepatocellular jaundice. Consequently, the patient was hospitalized at the Department of Gastroenterology. Subsequently arrived thyroid function test confirmed the presence of thyrotoxicosis. Thiamazole, bisoprolol, methylprednisolone, enoxaparin and metildigoxin were introduced into therapy. In further course of hospitalization patient was transferred to the Department of Cardiovascular Diseases due to development of global heart failure. The heart failure therapy was introduced. Significant clinical improvement was achieved and the patient was transferred to the Department of Endocrinology. The parameters of the liver function were improving. Doses of thiamazole were gradually decreasing during hospitalization and thyroid hormones were brought to normal values. Conclusions: TTC is extremely rare in clinical practice, but may occur in cases of unrecognized or inadequately treated hyperthyroidism. If left untreated, results with lethal outcome in 80-90% of the cases, but even if treated mortality rate exceeds 20%. Therefore, early recognition and treatment are of the utmost importance.
INTRODUCTION
Thyrotoxic crisis (TTC) or thyroid storm is a rare life-threatening exacerbation of hyperthyroidism characterized by dysfunction of one or more organ systems due to an excessive hypermetabolic state. The most common cause of TTC is unrecognized or inadequately treated hyperthyroidism 1 . There is usually some specific precipitating event such as infection, sepsis, severe emotional stress, trauma, surgery, withdrawal of antithyroid drug therapy, cerebrovascular accident etc 2 . The exact prevalence of TTC is not precisely estimated, however it may account for <1-2% of thyrotoxicosis hospital admissions 3 . Clinical manifestations include fever, tremor, abdominal pain, nausea, vomiting, diarrhea, dehydration, central nervous system disturbances (psychosis, agitation, somnolence, coma) and cardiovascular symptoms (tachycardia, atrial fibrillation and congestive heart failure) 4, 5 . However, it may also present as masked or apathetic thyrotoxicosis, in which signs and symptoms may be subtle and not previously connected with thyrotoxicosis 2 . Sepsis, infections of the central nervous system, poisoning with anticholinergic/sympathomimetic drugs, endocrinopathies and acute psychosis should be an important part of TTC differential diagnosis due to similar clinical presentation 5 . In most emergency departments it is difficult to obtain rapid laboratory or nuclear medicine tests to confirm thyrotoxicosis. Moreover, suppressed levels of thyroid stimulating hormone (TSH) and elevated levels of free triiodothyronine (FT3) and thyroxine (FT4) are characteristic, but not very helpful to distinguish uncomplicated thyrotoxicosis from TTC, since they correlate poorly with the severity of condition 2, 3, 6 . Laboratory findings are not specific, but may include liver function abnormalities, hypercalcemia, hypokalemia, hyponatremia, hyperglicemia and leukocytosis 3, 4 . The most frequently used system to distinguish thyroid storm (score >45), impending storm (score 25-44) and uncomplicated thyrotoxicosis (score <25) is Burch and Warthofsky's scoring system (Table 1) 7 . To deduce, the diagnosis of thyroid storm is usually clinically based and if the patient's clinical picture is consistent for thyroid storm, medication should be introduced as soon as possible.
The diagnosis of thyroid storm is usually clinically based and if the patient's clinical picture is consistent for thyroid storm, medication should be introduced as soon as possible. Thyroid storm magement is based on 3 principles: specific treatment, suportive care and treatment of the possible underlying precipitating event. The management of TTC is based on 3 principles: specific treatment, suportive care (in order to reverse systemic decompensation) and treatment of the possible underlying precipitating event. Specific treatment include: antithyroid agents, beta adrenergic blockers and corticosteroids. Lowering the circulating level of thyroid hormones is achieved by preventing its synthesis or by blocking the release. The reccomended dose for methimazole is 60-80 mg/day orally, via nasogastric tube or through rectal administration and for propylthiouracil 500-1000 mg initially and afterwards in a dose of 250 mg every 6 hours orally, via nasogastric tube or through rectal administration 5, 8 . However, initial effect is usually delayed in 3-4 days. Beta adrenergic blockers are used due to management of the associated sympathoadrenal activation (control of the heart rate, reduction of the cardiac output and workload, beneficial effects on the accompanying agitation and fever) 3 . Propranolol is the most frequently used beta blocker for TTC management. It is used in a dose of 60-80 mg orally every 4 hours 5, 8 . Corticosteroids inhibit peripheral conversion of T4 to T3, moreover they also have beneficial effect such as correction of the relative adrenal insufficiency and inhibiton of releasement of thyroid hormones when given at high doses. According to recommended regimens: dexamethasone 2 mg intravenously every 6 hours or hydrocortisone 300 mg intravenously initially and then 100 mg intravenously every 8 hours 3 . We report an interesting, challenging case of a 34-year-old male patient with jaundice and tachyarrhythmia as the presenting manifestation of TTC.
CASE REPORT
A 34-year-old male was admitted to the Emergency Department due to fatigue, diarrhea, jaundice and subjective feeling of increased heart rate. In In further course of hospitalization the patient's general condition was deteriorating and he was transferred to the Department of Cardiovascular Diseases due to presence of dyspnea, hypotension and signs of global heart failure. Echocardiography (ECHO) revealed severe systolic dysfunction with ejection fraction (EF) 25%, mild dilatation of the LV (LV diameter in diastole-LVIDd 62 mm, LV diameter in systole-LVIDs 53 mm) and enlarged left atrium (LA 52 mm). The conclusion was dilated cardiomyopathy as a consequence of thyrotoxicosis. The heart failure therapy was introduced (furosemide, spironolactone, ramipril, carvedilol). Diuresis was established and significant clinical improvement was achieved. Hence, the patient was transferred to the Department of Endocrinology due to continuing the treatment. The parameters of the liver function were improving (TBIL 19 µmol/L, AST 30 U/L, ALT 61 U/L, ALP 99 U/L), and warfarin was introduced due to presence of persistent AF. Doses of thiamazole were gradually decreasing during hospitalization and thyroid hormones were brought to normal values (TSH 4.99 mU/L, FT4 15.75 pmol/L). After a month long hospitalization the patient was discharged.
Jaundice, in our case of thyrotoxic crisis, was the consequence of three hepatic injury patterns: hepatic tissue hypoxia, direct toxic effect of thyroid hormones on hepatocytes and passive liver congestion due to weakening of heart activity triggered by AF with rapid ventricular response.
DISCUSSION
The aim of this TTC report is to increase the awareness of this rare, but treatable emergency condition. Moreover, to present an extraordinary case in which jaundice was the first and most remarkable clinical manifestation of TTC. Due to an extraordinary clinical presentation of this endocrine emergency this case was a diagnostic dilemma and therapeutic challenge. Self limited hepatitis with mild elevations in serum total bilirubin levels is seen in up to 5% of the patients with thyrotoxicosis 9 . However, it is less likely that a serum total bilirubin level reaches 132 U/L, as observed in our case. Moreover, aminotransferase levels exceed ≥250 U/L in only 3% cases of hyperthyroidism 10 . Significantly elevated levels of conjugated bilirubin and hepatic enzymes, reported in our case, are evidences of severe hepatocellular injury. Hepatic dysfunction related to hyperthyroidism covers a broad diagnostic spectrum and may result from the effects of thyroid hormone excess, drug-induced liver injury and/or the presence of pre-existing or concomitant liver disease 11 . Thyroid hormones have effects on cardiovasular hemodynamics; indirectly through their effect on the vasculature and body metabolism, and directly through effect on the heart. Peripherally, T3 decreases systemic vascular resistance by stimulating vasodilatation 12, 13 . Decrease in systemic vascular resistance activates the renin-angiotensin-aldosterone system, leading to retention of sodium and fluid and consequently to increase in total blood volume and preload 14 . T3 also acts directly by entering the myocytes via specific transport proteins, which results in enhanced cardiac contractility and relaxation 15, 16 . To sum up, all these cardiac effects lead to high cardiac output, which is in hyperthyroidism 50% to 300% higher than in normal individuals 17 . However, latter increase in cardiac output is not adequately followed with an increase in hepatic blood flow, which consequently leads to increased oxygen demand in the hepatocytes. The combination of increased oxygen demand and decreased perfusion leads to tissue hypoxia and histologically necrosis 18, 19 . Moreover, the liver is the prime organ of thyroid hormone metabolism (synthesis of thyroid hormone-binding proteins, 85% of extrathyroidal deiodination of T4 to T3 and reverse T3) 9 . Hence, another possible mechanism of TTC hepatic injury is the direct toxic effect of thyroid hormones on hepatocytes 20 . Interestingly, preclinical studies demonstrated that high levels of thyroid hormones can also impair UDP glucuronosyltransferase activity and lead to elevated bilirubin levels and jaundice 21 . Exacerbations of previously described hemodynamic changes may be best seen during TTC, when direct effects of excess thyroid hormone are combined with a higher oxygen requirement by mitochondrial-based metabolism within the hepatocytes 19 . To set up this conclusion we have first rejected possibility of viral hepatitis, alcohol abuse, sepsis, cholangitis, Gilbert's syndrome, drug-induced and autoimmune diseases which are an important part of jaundice differential diagnosis 22 . In the present case, patient was afebrile and serologically negative for common hepatitis viruses B, C. Alcohol abuse and drug-induced (isoniazid, rifampicin, acetaminophen etc.) etiology were ruled out by anamnesis and clinical picture. What is more, γGT (40 U/L) was not significantly elevated. In Gilbert's syndrome conjugated bilirubin is not significantly elevated and jaundice is a consequence of unconjugated hyperbilirubinemia.
Thereafter, confirmation of autoimmune hepatitis and primary biliary cirrhosis require the presence of anti-nuclear antibodies, anti-smooth muscle antibodies and anti-mitochondrial antibodies. Moreover, in our case ALP and γGT were only slightly elevated in comparison to AST and ALT levels. To deduce, the evidence of our conclusion validity is an obvious improvement in the liver function parameters immediately after introducing thiamazole, bisoprolol and methylprednisolone into therapy. There are three possible explanations for the preferential involvement of the atria in hyperthyroidism: abundance of β receptors, difference of the atria and the ventricles in the autonomic input and difference in sensitivity to thyroid hormones 16 . Sinus tachycardia is the most common rhythm disturbance in hyperthyroidism, however it is AF that is most frequently identified with severe thyrotoxicosis. The prevalence of AF in hyperthyroidism ranges between 2% and 20%. Treatment of AF due to hyperthyroidism includes β-adrenergic blockade with β-selective or nonselective agents 17 . Digoxin is used in cases of AF with rapid ventricular response. Serum digoxin levels in thyrotoxicosis are low due to increased volume of distribution and metabolism, consequently higher than normal doses are required. Short-term anticoagulation may be used in severe cases and stopped when sinus rhythm has achieved 16 . In a subset of patients with uncontrolled long-term AF, the development of hyperthyroid cardiomyopathy (dilated cardiomyopathy with superimposed LV dysfunction) is possible 23 . Systolic heart failure could be the consequence of tachycardia-induced systolic LV dysfunction or the consequence of prolonged exposure to thyroid hormones, however it is completely reversible if treated adequately 16 . LV systolic dysfunction due to severe hyperthyroidism is not restricted to elderly patients, moreover it can develop in younger patients with untreated hyperthyroidism. The therapy for patients with thyrotoxic heart failure should be based on: management of thyrotoxicosis, cardioselective β-blockers (metoprolol, esmolol), ACE inhibitors and also on the use of diuretics and digoxin in case of overt heart failure involving pulmonary congestion 16, 17, 24 .
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Jaundice is a potential symptom of heart failure due to passive liver congestion or acute ischemic hepatitis 25 . However, serum bilirubin and aminotranferase levels are usually just slightly elevated, on contrary to values reported in the present case. Hence, our opinion is that the jaundice occurrred as a consequence of the combination of three hepatic injury patterns: hepatic tissue hypoxia, direct toxic effect of thyroid hormones on hepatocytes and passive liver congestion due to weakening of heart activity triggered by AF with rapid ventricular response. CONCLUSION TTC is extremely rare in clinical practice, but may occur in cases of unrecognized or inadequately treated hyperthyroidism. Moreover, this endocrine emergency is a life-threatening condition and it should be considered in differential diagnosis, especially in patients with previously diagnosed hyperthyroidism. TTC, if left untreated, results with lethal outcome in 80-90% of the cases, but even if treated mortality rate exceeds 20% 5 . Therefore, early recognition and treatment are of the utmost importance. In conclusion, jaundice can be the presenting symptom of hyperthyroidism/TTC and consequently create difficulties in differential diagnosis and management.
